Objective-Cancer patients report high rates of distress. The related constructs of meaning in life (MiL) and sense of coherence (SOC) have long been recognized as important factors in the psychological adjustment to cancer; however, both constructs' associations with distress have not been quantitatively reviewed or compared in this population. Informed by Park's integrated meaning-making model and Antonovsky's salutogenic model, the goals of this meta-analysis were the following: (1) to compare the strength of MiL-distress and SOC-distress associations in cancer patients; and (2) to examine potential moderators of both associations (i.e., age, gender, ethnicity, religious affiliation, disease stage, and time since diagnosis).
Background
Cancer patients have high rates of distress, including reduced emotional well-being and increased anxiety and depressive symptoms [1, 2] . Cancer patients' distress is associated with poor health-related outcomes (e.g., global health status, cognitive functioning, and fatigue) [3] , with clinically elevated depressive symptoms predicting mortality [4, 5] . The related constructs of meaning in life (MiL) and sense of coherence (SOC) are recognized as important factors in patients' psychological adjustment to cancer [6] [7] [8] . In the succeeding texts, a conceptual overview of MiL and SOC is provided, and research on their relations to distress in cancer patients is reviewed.
Meaning in life and distress in cancer patients
Although multiple definitions of MiL have been proposed [9] , MiL is generally defined as a person's subjective feelings of meaningfulness, including a sense of purpose or direction, comprehension of life's circumstances, and significance [10] [11] [12] [13] [14] . One's sense of MiL is likely acquired through interpersonal relationships and culture [11] . Numerous theorists have described the developmental nature of MiL, suggesting that the foundation of one's MiL begins early in childhood and is refined as one ages and experiences life [11, 15] . MiL is a central component of spirituality; however, it is conceptually distinct from other components of spirituality, including feelings of peace and reliance on faith during illness [16] . MiL and other facets of spirituality may change through a process of meaning-making, defined as cognitive efforts to reduce the discrepancy between one's appraisal of a stressor and one's global meaning (i.e., beliefs, goals, and MiL) [7, 17] .
Numerous meaning-making theories exist; however, Park's integrated meaning-making model [7] was developed as a synthesis of prominent theories. The integrated meaningmaking model posits a negative relationship between MiL and distress [7] . From this perspective, if stressful life events (e.g., a cancer diagnosis) challenge a person's MiL, meaning-making efforts are initiated. Successful meaning-making efforts result in a greater or restored sense of MiL and reduced distress.
Two narrative reviews examined MiL and other aspects of spirituality in relation to mental health outcomes in cancer patients [6, 18] . Both reviews highlighted the wide range of effect sizes reported across studies, with the majority of studies reporting a negative spiritualitydistress association. The authors noted that differences in effect sizes could be related to variations in sample characteristics (e.g., disease stage) and measurement of spiritual constructs. For example, many widely used measures of spirituality contain items that directly refer to emotional well-being, thus artificially inflating associations with distress. Moreover, some studies examined spirituality as a unidimensional construct, despite evidence suggesting that different components of spirituality are differentially related to distress [6] .
Sense of coherence and distress in cancer patients
Similar to MiL, SOC has received significant research attention in cancer patients; however, the SOC-distress association has not been reviewed in this population. SOC is conceptualized as a global orientation to life experiences, including the degree to which life is viewed as comprehensible, manageable, and meaningful [8] . Antonovsky suggested that SOC is similar to a personality trait or coping disposition that develops early in childhood and later becomes more solidified based on the degree to which an individual has a sense of control over his or her environment and outcomes [8] . According to Antonovsky's salutogenic model, a person's physical and mental health is significantly determined by his or her attitude (i.e., global orientation) toward life. Specifically, Antonovsky posited that people with a high degree of SOC are more likely to use available internal and external resources to meet the demands of life and, thus, maintain well-being [8] . Some studies with cancer patients have reported a strong, negative SOC-distress association [19, 20] ; however, the wide range of observed effect sizes suggests possible moderating variables [21, 22] . Conversely, the salutogenic model predicts a similar SOC-distress association across demographic and medical subgroups [8] .
Meaning in life and SOC are related but distinct constructs. As noted by Steger [23], SOC is sometimes mistakenly equated with MiL [24] . Although they both encompass the degree to which a person feels that his or her life is meaningful and comprehensible [25, 26] , only SOC includes the perceived manageability of life circumstances. Thus, based on Antonovsky's salutogenic model [8] , one would predict that SOC would be more strongly related to distress than MiL, given that SOC is more similar to a coping disposition. In addition, Antonovsky [8] theorized that SOC is a stable trait, whereas Park's integrated meaningmaking model [7] suggests MiL can change over time [11, 15, 27] . Longitudinal studies have yielded mixed results regarding the stability of SOC, with some studies showing decreases in SOC following a traumatic event [28, 29] . Similarly, MiL has been shown to change over time and often fluctuates concurrently with emotional well-being [30, 31] . In sum, MiL and SOC share some commonalities; however, these constructs are theoretically distinct and have not been compared in relation to distress in cancer patients.
The present study
To address this gap in the literature, the current meta-analysis provides an initial examination of the extent to which MiL and SOC are related to distress in cancer patients. Meaning-centered interventions for distressed cancer patients have increased MiL and reduced distress [32, 33] ; however, no intervention trials for cancer patients, with the exception of two mindfulness-based stress reduction trials [34, 35] , have included SOC as an outcome variable. Results of this study will provide an evidence regarding the clinical relevance of MiL and SOC and inform psychosocial interventions for distressed cancer patients. Guided by Park's integrated meaning-making model [7] and Antonovsky's salutogenic model [8] , the goals of this meta-analysis are the following: (1) to compare the strength of MiL-distress and SOC-distress associations in cancer patients; and (2) to examine potential moderators of both associations (i.e., age, gender, ethnicity, religious affiliation, disease stage, and time since diagnosis).
Methods

Inclusion and exclusion criteria
Studies included in this meta-analysis met a number of inclusion criteria. These criteria included the following: (1) being written in English, (2) examining a sample of adult cancer patients across the disease trajectory (e.g., initial diagnosis, long-term survivor, and end of life), and (3) quantitatively measuring MiL and/or SOC as well as distress. Regarding MiL measures, records were potentially eligible if they included a valid self-report measure of MiL that assessed the presence of a subjective sense of life as meaningful, including a sense of purpose or direction, comprehension of life circumstances, and significance [10] [11] [12] [13] [14] . MiL measures were selected a priori based on recent MiL measurement review articles [26, 36] (for a list of study measures, see Online Supporting Information 1). One of these measures was the Meaning subscale of the Functional Assessment of Chronic Illness TherapySpiritual Well-Being Scale (FACIT-Sp). Initial validation of the FACIT-Sp showed that two components explained the observed variance best: Meaning/Peace and Faith [9] . The combined Meaning/Peace subscale included items that assessed both MiL and a sense of harmony and peace associated with connection to something larger than the self. Recently, however, two studies [16, 37] have confirmed that a three-factor structure of the FACIT-Sp fits the data best (i.e., separation of the Meaning, Peace, and Faith subscales). Moreover, some researchers have contended that the Peace subscale is confounded with distress [6] ; thus, in the current study, only the Meaning subscale was included.
As noted by Park [7] , different components of the integrated meaning-making model demonstrate different associations with distress. Thus, MiL measures were excluded if they assessed meaning-related constructs (e.g., meaning-making processes and appraised meaning) without a specific MiL subscale. In addition, spirituality measures that included MiL items while referencing God or a specific religion or assessing additional constructs (e.g., humility and responsibility) were excluded from this review, as MiL is conceptually distinct from religiosity [9] .
Eligible measures of SOC were restricted to versions of Antonovsky's Orientation to Life Questionnaire [25] , as they are the only validated measures of this construct. Theory and psychometric evaluations support the use of the Orientation to Life Questionnaire as a unidimensional measure [25] ; that is, Antonovsky [25] and others [36] have cautioned against separating the three components (i.e., comprehensibility, manageability, and meaningfulness). Thus, only the Orientation to Life Questionnaire total score was included in the current study.
Validated self-report measures of distress were selected a priori. Additional measures of distress were included if they had acceptable psychometric properties, including published reliability (i.e., alpha >.70) or validity evidence (e.g., strongly correlated with other reliable measures) (for a list of distress measures, see Online Supporting Information 2).
Records were excluded if MiL, SOC, or distress were only measured after an intervention; however, intervention studies were included if measures were administered at baseline. When there were multiple records for the same sample (e.g., conference abstract and a published article), peer-reviewed records were chosen over other records (e.g., dissertations and conference abstracts), and records with a larger portion of the sample were selected over records with a smaller portion of the sample.
Literature search
A systematic literature search was conducted to identify studies examining the MiL-distress and SOC-distress associations in cancer patients. First, we examined all of the records cited in Visser and colleagues' [6] narrative review of spirituality and emotional well-being in cancer patients as well as Schreiber and Brockopp's [18] narrative review of spirituality/ religiosity and emotional well-being in breast cancer survivors. Second, we conducted a literature search using the following databases: Embase, MEDLINE, PsycARTICLES, PsycINFO, Pubmed, and Web of Science. The following Boolean search phrase was used in each of the databases: (cancer OR oncolog* OR neoplasm) and ('spiritual well-being' OR 'meaning-making' OR 'meaning in life' OR 'purpose in life' OR 'sense of coherence'). The initial database searches were completed on February 8, 2014. Electronic mail alerts were used to identify records published after the initial search. Third, abstracts were reviewed and clearly ineligible records (e.g., qualitative and non-cancer populations) were excluded; the remaining records were examined in-depth. Fourth, after compiling all of the relevant records, references were examined to identify any records that may have been missed in the database searches. Finally, authors were contacted for any records that were lacking sufficient information for either determining eligibility or conducting analyses. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were used to report findings of this meta-analysis [38] . For the record retrieval flowchart, see Figure 1 . The flowchart and analyses included all records that were obtained prior to October 24, 2014.
Moderator extraction
Potential continuous moderators were coded, including age (i.e., mean age of the sample), gender (i.e., percent female), ethnicity (i.e., percent African American), religious affiliation (i.e., percent with religious affiliation), time since diagnosis (i.e., mean days since diagnosis), and disease stage (i.e., percent with advanced-stage cancer). Concerning ethnicity, few studies reported ethnic backgrounds other than Caucasian and African American; therefore, other ethnicities could not be compared. We decided to code ethnicity as percent African American because of the centrality of spirituality in African Americans' social systems [39] . Specifically, it has been theorized that the MiL-distress association may be particularly strong for African Americans relative to Caucasians and other ethnic groups [40, 41] . Concerning disease stage, we used the National Cancer Institute [42] classifications for advanced-stage cancer, including the following: (1) stage III, IV, and metastatic breast cancer, prostate cancer, colorectal cancer, gynecological cancer, non-small cell lung cancer, and Hodgkin lymphoma; (2) stage III and metastatic testicular cancer; and (3) extensivestage small cell lung cancer. Publication status (i.e., published = 1 and unpublished = 0) was coded as a potential dichotomous moderator.
The first author coded all of the aforementioned variables, and the second author coded a random sample of 25% of the records. The overall percent agreement between the coders was 97.4%. All disagreements were resolved by discussion.
Meta-analytic method
The current meta-analysis examined the strength of MiL-distress and SOC-distress associations in cancer patients. When a record provided multiple effect sizes for these associations (e.g., MiL-anxiety symptoms and MiL-depressive symptoms), the following decisions were made based on guidelines for complex data structures [43, 44] . First, when multiple measures of MiL were used within one record, they were averaged, as different measures of MiL are often highly correlated [26] . Second, different measures of distress within one record were averaged. The high correlation among distress measures provides evidence for a common underlying construct [45] [46] [47] ; furthermore, many studies with cancer patients have combined various distress measures for analyses [47, 48] . In both averaging scenarios, the averages were weighted by sample size. Thus, each record contributed only one effect size for each association to ensure statistical independence and reduce bias [43, 44] . Additionally, only univariate associations were included in the analyses; thus, authors were contacted, and univariate associations were requested for records that reported multivariate relationships. Lastly, only cross-sectional effect sizes were included in the analyses because potential moderators were measured at baseline (e.g., time since diagnosis would increase from baseline to follow-up).
All data were coded in SPSS (version 20.0; Chicago, IL, USA). Before running analyses, a stem and leaf plot was used to characterize the distribution of effect sizes as well as identify outliers. Then the effect size contributed from each record was weighted by the sample size and transformed using a Fisher's Z-transformation [49] . Next, Wilson's [50] SPSS macro 'MeanES' was used to calculate the mean effect size. A random-effects model was chosen over a fixed-effects model because a random-effects model computes less biased and more conservative effect size estimates [43, 44, 49 ]. Wilson's [50] 'MeanES' macro also converts the aggregated mean Fisher's Z-score back to r in order to improve the interpretability of the effect size. Heterogeneity of the effect sizes was examined using the Q-statistic provided by Wilson's [50] macro and subsequent calculation of the I 2 -statistic. An I 2 of at least 25% is commonly used to indicate that between-study variability is greater than expected by chance and, thus, moderators should be considered [43] . Following, Orwin's fail-safe N was calculated to estimate the number of records with null effects (r = .00) that would be required to reduce the mean effect size to a non-significant level [49, 51] . The mean effect sizes for the MiL-distress and SOC-distress associations were then compared using Wilson's [50] 'MetaF' macro, which performs a one-way ANOVA. Moderation analyses were subsequently conducted using Wilson's [50] 'MetaReg' macro for continuous moderators, which performs a weighted generalized least square regression. Lastly, Wilson's [52] 'MetaF' macro was used for the dichotomous moderator (i.e., publication status). For all moderation analyses, mixed-effects models were used, and each moderator was examined independently in order to maximize the number of included records. conference abstract. As noted previously, effect sizes were averaged when a record reported more than 1 value for the association; thus, the final database consisted of 62 associations. The MiL-distress analyses included 44 associations, and the SOC-distress analyses included 18 associations.
The median sample sizes of the included records were 154.00 (SD = 1314.10; range = 19.00-8805.00; k = 44) and 85.50 (SD = 94.43; range = 20.00-342.67; k = 18) for MiLdistress and SOC-distress records, respectively. The mean ages of the samples were 56.08 (SD = 6.48; range = 43.70-70.00; k = 41; MiL-distress records) and 59.90 (SD = 10.32; range = 37.00-69.90; k = 12; SOC-distress records). Calculating gender continuously, the mean percentages of women across records were 66.56% (SD = 23.02%; k = 42; MiLdistress records) and 57.99% (SD = 32.65%; k = 17; SOC-distress records). Calculating ethnicity continuously, the mean percentages of African Americans across records were 22.44% (SD = 33.12%; k = 15; MiL-distress records) and 28.76% (SD = 47.80%; k = 4; SOC-distress records). On average across MiL-distress records, 84.24% (SD = 13.31; k = 14) reported a religious affiliation; none of the SOC-distress records reported religious affiliation. Concerning medical variables, the mean percentages with advanced-stage cancer (e.g., stage III, IV, or metastatic) were 56.62% (SD = 33.41%; k = 23) and 34.15% (SD = 30.01%; k = 10), and the mean days since diagnosis were 1488.40 (SD = 833.75; k = 17) and 1435.48 (SD = 2239.39; k = 4) for MiL-distress and SOC-distress records, respectively. See Online Supporting Information 5 for additional information about the included records.
Effect sizes
Before running analyses, a stem and leaf plot was used to display the distribution of effect sizes and identify possible outliers (Online Supporting Information 6). For the MiL-distress association, three outliers were identified [53] [54] [55] . However, there were no significant differences in any of the results when these records were included or excluded; thus, they were included in the final analyses [44] . No outliers were identified for the SOC-distress association.
Mean effect sizes were computed for the MiL-distress and SOC-distress associations. Using a random-effects model, the mean effect size for the MiL-distress association was moderate, r = −. 41 Orwin's fail-safe N was calculated and showed that 69.64 missing records with null effects (r = .00) would be needed to reduce the overall MiL-distress association below a significant level (r = .16, p > .05) for a sample of 154.00 participants (the median sample size for the MiL-distress association). For the SOC-distress association, 31.87 missing records with null effects would be needed to reduce the overall effect below a significant level (r = .21, p > . 05) for a sample of 85.5 participants (the median sample size for the SOC-distress association).
Concerning heterogeneity, the I 2 index indicated that 90.43% (Q = 449.53) of the variability in the MiL-distress association and 66.12% (Q = 50.18) of the variability in the SOCdistress association were due to between-study variability rather than sampling error. Therefore, moderation analyses were conducted to examine study-level factors that might explain some of the between-study variance in both associations.
Moderator variables
Continuous moderator variables were age, gender (i.e., percent female), ethnicity (i.e., percent African American), religious affiliation (i.e., percent with a religious affiliation), disease stage (i.e., percent with advanced-stage cancer), and days since diagnosis. The MiLdistress association was not significantly moderated by age (b = .0019, SE = .0049, z = . 
Conclusions
In the current meta-analysis, both MiL and SOC demonstrated significant negative associations with distress in cancer patients. Moreover, there was a significant difference between the two associations: the MiL-distress association was moderate, whereas the SOCdistress association was large. Consistent with Park's integrated meaning-making model [7] and Antonovsky's salutogenic model [8] , these findings suggest that MiL and SOC are related but distinct constructs that play important roles in patients' psychological adjustment to cancer. Moreover, the results support targeting these constructs, especially SOC, in interventions for distressed cancer patients.
Park's integrated meaning-making model [7] suggests multiple interpretations of the moderate negative association between MiL and distress in cancer patients. First, for some patients, higher levels of MiL and lower levels of distress may reflect successful meaningmaking efforts (i.e., 'meanings made') and, thus, less distress. Indeed, a longitudinal study with survivors of various cancers found that meaning-making efforts were related to less distress through meanings made [31] . Second, the MiL-distress association may reflect a non-distressing appraisal of cancer in a subgroup of patients [7, 56] . One hypothesis is that some cancer patients have a global meaning framework that more readily assimilates or accommodates stressful life events [57] [58] [59] . For example, a qualitative study with advanced cancer patients found that some responded to their poor prognosis with a peaceful resolve (e.g., 'My life is in God's hands') [56] . Third, lower levels of MiL and higher levels of distress may indicate a shattering of a person's global meaning and unsuccessful meaningmaking attempts [60] . If meaning-making efforts do not reduce the discrepancy between a person's appraisal of cancer and his or her global meaning, distress may continue and even increase over time [7] .
Numerous potential moderators of the MiL-distress association were examined, including age, gender, ethnicity, religious affiliation, disease stage, and time since diagnosis. The strength of the MiL-distress association remained statistically the same across all tested variables, suggesting that MiL-distress association does not vary across subgroups. If future studies continue to support these findings, meaning-centered interventions may be equally important across a variety of demographic and medical subgroups. However, alternative explanations for these findings exist. For example, statistical power for detecting effects was likely reduced because of a restriction of range in some of the tested moderators. For example, the mean sample age did not include younger adults (range = 44-70 years) and, when reported, the mean percent of the sample with a religious affiliation was high (range = 58-100%). Thus, more primary studies with diverse populations are needed before definitive conclusions can be made regarding moderators of the MiL-distress association.
The current results are also consistent with Antonovsky's salutogenic model [8] . According to Antonovsky's model, a large negative SOC-distress association suggests that cancer patients who view life as comprehensible, manageable, and meaningful (i.e., high levels of SOC) experience less distress. Patients with high levels of SOC may rely on their available resources and, thus, maintain their well-being in the midst of stressful life events. For example, these patients may be more likely to approach difficult situations in a flexible way, such as matching coping strategies to the presenting problem [8] . Similar to the MiL-distress association, all tested moderators of the SOC-distress association (i.e., age, gender, ethnicity, disease stage, and time since diagnosis) were non-significant. These results are congruent with Antonovsky's salutogenic model [8] , which posits consistency of the SOCdistress association across many demographic and medical subgroups. However, alternative explanations for these null results warrant consideration. For example, some of the moderator analyses (i.e., ethnicity and time since diagnosis) included a limited number of studies, and meta-analyses with fewer than six publications have less than 80% power to detect small effects [43, 49] . Moreover, religious affiliation could not be run as a moderator, as no studies reported this variable. In sum, more primary studies are needed before definitive conclusions regarding moderators of the SOC-distress association can be made.
The present study is limited by the same factors that limit the studies included in the analyses [44] . The majority of included studies had samples of primarily middle-aged and older adult Caucasians, and, when religious affiliation was reported, most participants identified themselves as religious. Further studies are needed with more diverse populations. In addition, all studies were cross-sectional and analyses were correlational. Thus, the directions of the MiL-distress and SOC-distress associations cannot be confirmed. To date, only a few studies have longitudinally examined these associations, and the results have been mixed [24, 30, 31] . Given the lack of prospective research in this area, the extent to which a cancer diagnosis may shatter one's global meaning is unclear. A few studies have examined this question retrospectively (i.e., asked patients to think about the time of initial diagnosis) [61] . Ideally, future studies should assess MiL before and after a cancer diagnosis. Measurement issues also warrant attention in future research. Concerning distress measures, our examined studies only used self-report instruments. Future studies should consider incorporating clinician-assessed distress given that certain distress measures may be confounded with cancer or treatment-related symptoms [62] . Moreover, cancer stage and time since diagnosis were based on self-report in the majority of studies. The poor reliability of self-reported medical variables among cancer patients has been well documented [63] [64] [65] . Future studies should consider collecting disease-related variables from medical records. Lastly, the current study was susceptible to publication bias favoring statistically significant results (i.e., the file drawer problem); however, numerous unpublished studies were included, and publication status was not a significant moderator. In addition, Orwin's failsafe N analyses indicated that a large number of null studies would be needed to reduce the overall effects below meaningful levels.
The current findings have numerous implications for clinical practice. To begin, the moderate MiL-distress and large SOC-distress associations provide evidence for the importance of these constructs for cancer patients' mental health. A recent meta-analysis examined the effects of various existential therapies on psychological outcomes in cancer and other adult populations [66] . Ten randomized controlled trials with cancer patients have tested existential therapies, with four interventions focusing specifically on MiL. The results showed that meaning-centered interventions, compared with no intervention, can have a large effect on MiL and a moderate effect on distress. In contrast, few studies have examined intervention effects on SOC. Intervening on SOC may not be feasible if it is indeed a stable personality trait as posited by Antonovsky [8] . However, two studies showed that mindfulness-based stress reduction can increase cancer patients' SOC as well as reduce their distress [34, 35] . Additional intervention studies are needed to examine the extent to which SOC can be altered. Based on the current findings, meaning-centered interventions may be enhanced by incorporating unique components of SOC, such as the manageability of life circumstances. For example, cancer patients' perceived manageability of their diagnosis could be increased through training in relaxation and other coping techniques. Lastly, based on moderator analyses, MiL and/or SOC interventions may be equally important for patients regardless of age, gender, religious status, cancer stage, and phase of the disease trajectory.
In conclusion, many cancer patients experience high rates of distress, and theory and research suggest that MiL and SOC play important roles in the psychological adjustment to cancer [1, 7, 8] . The current study found that moderate MiL-distress and large SOC-distress associations occur across many demographic and medical subgroups. Given the strength of the SOC-distress association, future meaning-centered intervention studies should consider incorporating components of Antonovsky's salutogenic model [8] . Specifically, cancer patients' distress may be reduced through enhancing their view that life is meaningful and comprehensible as well as manageable.
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